This study investigates the hitherto understudied area of the use of phrasal verbs (PVs) in expert academic writing in the discipline of Linguistics. It uses a novel methodology combining the notion of grammatical collocation with the Quirkian approach to clause structure analysis and insights from Frame Semantics to identify the extent to which PVs are used in academic writing in comparison with other verb categories. Using a specifically designed corpus of L1 English academic expert writing in Linguistics, we investigate the frequency (types, and tokens) and meanings of PVs in this sample. Contrary to previous findings, our results indicate that PVs form a large proportion of verbs identified in expert writing. An analysis of meanings of the most frequent phrasal verbs in the corpus indicates that in academic writing PVs are used in restricted and sometimes metaphorical senses which are less common in general language use. We conclude our study by suggesting some recommendations for introducing phrasal verbs into the teaching repertoire of English for Academic Purposes.
Introduction
Phrasal verbs (PVs) have long had the reputation of enfant terrible in the family of academic genres. While they are totally acceptable in informal conversations, they are believed to have no place in formal academic writing. Instances of PVs in formal registers are often seen as stylistic inappropriateness, for which students' work is marked down. Thus, when it comes to formal writing, students across the world are explicitly instructed to replace PVs with one word, mostly Latinate, equivalents (e.g. Bailey, 2003; Coxhead & Byrd, 2007; Swales & Feak, 2004) .
There is no doubt that PVs are a pervasive feature of informal conversations, but this does not mean that they are absent from other more formal genres and registers. Most studies that have investigated the distribution of PVs studied them as isolated items across different registers (e.g. Biber, Johansson, Leech, Conrad, & Finegan, 1999) and did not compare their usage with the use of other verbs within the same genre or register. Knowing the frequency with which PVs are used as compared to other verb categories might lead to insights that redefine the claims of their importance in a genre or register. Also, there have been issues with the ways in which PVs have been defined and operationalised in research with some researchers grouping them under more general terms like multi-word verbs or verb-particle constructions (e.g. Breeze, 2012; Liu, 2012; Siyanova & Schmitt, 2007) . Due to their specific purposes, these studies did not differentiate PVs from other verb structures.
This study offers the first systematic and comprehensive insights into the use of PVs in current academic writing in the discipline of Linguistics, focusing on PV frequencies (types and tokens) and meanings. Using an extended syntactic framework based on the Quirkian clause structures, PVs are clearly delimited from other verb categories by considering relevant semantic and syntactic criteria. Unlike studies that focus only on two-word PVs (e.g. Garnier & Schmitt, 2015; Liu & Myers, 2018) , we consider the whole clause structure and investigate PVs as part of longer verb-particle combinations, that are identified as phrasal prepositional verb clause structures. We study frequencies of PVs and compare them to the frequencies of other verb categories in the corpus. This allows us to identify the proportion of PVs in expert academic writing and highlight the relevance of this verb category in this genre. To shed light on the meanings of identified PVs, this study draws on insights from Frame Semantics which facilitates the understanding of the semantic frames that PVs activate and the semantic roles involved in clause structures 'preferred' by PVs. For reasons of generic homogeneity, academic writing in the discipline of Linguistics has been chosen as the source of data.
Phrasal verbs: definitions and past research
Phrasal verbs are defined as any two-part verbs consisting of a lexical verb followed (continuously or discontinuously) by an adverbial particle, which "behaves to some extent either lexically or syntactically as a single verb" (Quirk, Greenbaum, & Leech, 1985 , p. 1150 . Following Quirk et al. (1985 and Biber et al. (1999: 404e428) , there are a number of semantic and syntactic criteria that can be used to distinguish PVs from other categories of multi-word verbs and freecombinations including: idiomaticity, replacement by a single-word verb, wh-question formation and particle movement (Biber et al., 1999; Greenbaum & Nelson, 2002; Quirk et al., 1985) . In this study, intransitive phrasal verbs, labelled as Phrasal Type 1, are delimited from free combinations based on idiomaticity, whereas the criterion of particle movement is used to distinguish transitive phrasal verbs, labelled as Phrasal Type 2, from prepositional verbs.
In addition to intransitive and transitive PVs (Phrasal Verbs Type 1 and Type 2), this study includes PVs that are followed by a preposition to form Phrasal Prepositional Verbs Type 1, such as get back to it, Phrasal Prepositional Type 2, such as put it down to chance, and Phrasal Prepositional Type 3, such as let you in on a secret. These types too belong to the category of phrasal verbs but have thus far been rarely investigated in research because their identification requires 'going beyond' one simple syntactic criterion and necessitates consideration of the whole clause. Most research to date has investigated forms of PVs as two-word combinations of a lexical verb with an adverbial particle with up to two interviewing words.
In this vein, Gardner and Davies (2007) interrogate the whole British National Corpus (BNC) and report a high occurrence of PVs in general English, i.e., across spoken and written texts. They identified 100 PVs that account for more than one half of all PVs in the BNC. Liu (2011) re-examines the use of the 100 most frequent PVs identified by Gardner and Davies (2007) , with an addition of 50 more PVs, in British and American English. The author concludes that the most frequent PVs are used similarly in both varieties of English and mostly occur in fiction and conversation. In a more recent study, Garnier and Schmitt (2015) develop a list of English PVs e the PHaVE list, which stands for the Phrasal Verb List e based on the 150 most frequent PVs identified in Liu (2011) including their key senses. The researchers found that on average only two senses are enough to cover three-quarters of the occurrences and meanings of each phrasal verb.
Research on the use of PVs by expert academic writers is limited probably due to the fact that PVs are seen as a common feature of colloquial language and are generally not expected in academic writing. One of the very few studies in the area is Hundt and Mair's (1999) investigation into the use of phrasal and phrasal prepositional verbs in press and academic prose in two corpora of British and American English from the early 1960s to the 1990s. The authors' motivation was to establish whether there is a tendency for colloquialisation in both registers and PVs were considered to be one of the indicators of this tendency. The scope of PVs studied is however limited, as only PVs with the particle up were considered. The results show that within the span of 30 years, the number of types and tokens of PVs with up increased in the press, while in academic writing their use decreased. The authors conclude that academic writing, unlike the press, is less open to linguistic innovation and is more likely to remain "old-fashioned" (ibid: 236) in style, though the conclusion is based on only one type of PV and should therefore be treated with caution. While academic writing is certainly quite restrictive and 'conservative', it does not remain constant and is too subject to changes as new academic practices develop (cf. Biber, Egbert, Gray, Oppliger, & Szmrecsanyi, 2016) . If we want to understand how academic writing evolves and what role PVs assume in this register, we need to consider examples of recent writing and the whole range of PVs in comparison to other verb categories.
Although interest in academic uses of PVs has been sparse, recently there have been two studies that considered PVs amongst other verb categories in academic writing. Liu (2012) explores the use of multi-word constructions (MWC) in the academic writing sub-corpora of the COCA and BNC. Based on the investigation, the study produced a list of the 228 most common MWCs in general academic written English, organized by frequency and semantic function. However, as this investigation considered MWCS, PVs were combined with other types of multi-word constructions including lexical bundles, idioms and prepositional verbs. This study is based on a large amount of data, which gives it stronger claims to validity, yet, the BNC data was obtained from 1980 to 1993 and the COCA data from 1990 to 2010. Thus, examples of more recent practices of academic literacy were not considered. Liu and Myers (2018) examine the meaning distributions of the 150 most common PVs identified previously by Liu (2011) and investigated by Garnier and Schmitt (2015) . Two registers are considered: spoken English and academic writing using the spoken and the academic written sub-corpora of the COCA. The study results in the S&AW PHaVE list, where 'S&AW' stands for spoken and academic writing and the term 'PHaVE List' is adopted from the name of Garnier and Schmitt's (2015) list. The S&AW PHaVE list includes the main senses of the 150 PVs in the two registers. The comparison of the meanings of the PVs reveals a significant cross-register difference in 106 of the 150 most common PVs which represents an overwhelming majority of more than 96% of the data. The study of Liu and Myers emphasises the register-specific meanings of PVs. However, the 150 PVs investigated are only two-word PVs, and phrasal prepositional types of PVs were not considered in their study.
The use of PVs has also been explored in formal genres other than academic. For example, Trebits (2009) investigates PVs in a corpus of English documents of the European Union (EU). The study reports that written EU-English seems to resemble academic writing, since fewer PVs are used with fewer senses as compared to general English, which further confirms the infrequency of PVs in formal writing.
Because of their high prevalence and productivity, PVs are considered "one of the most notoriously challenging aspects of the English language" (Gardner & Davies, 2007, p. 339) . Research concerned with the use of PVs by learners shows that PVs are error-prone, specifically if they are not available in the learners' mother tongue (Paquot & Granger, 2012, p. 133) or are avoided (Dagut & Laufer, 1985) . The literature highlights different factors that can influence learners' knowledge and use of PVs including proficiency level and phrasal verb type (Liao & Fukuya, 2004) as well as the frequency of the phrasal verb (Schmitt & Redwood, 2011) and the extent of exposure to English (Aldukhayel, 2014) .
Previous research emphasises the prominence and productivity of PVs in English identifying PVs as one of the most difficult aspects of English language teaching. Yet, almost all studies are concerned with general English and we still know little about the use of phrasal verbs in more formal registers such as academic writing, the exception being work by Liu and Myers (2018) . Norms of academic literacy are not set in stone and the general trend of colloquialisation identified in writing (Leech, Hundt, Mair, & Smith, 2009 ) might have had an impact on the use of PVs in academic writing too. Additionally, there is virtually no research that establishes the distribution of PVs as compared to the use of single verb categories in a given register or genre. Hence, it is difficult to estimate what proportion of verb usage PVs represent across genres and registers.
To the best of our knowledge, this study is the first to offer a more comprehensive and systematic overview of the use of PVs including types of phrasal prepositional verbs in current English academic writing produced by expert writers in the field of Linguistics. It does so by addressing the following research questions:
1. What proportion do PVs take up in expert academic writing as compared to other verb categories used in the corpus under investigation? 2. What are the most frequent types and tokens of PVs? 3. What kind of senses do the most frequent PVs used in the corpus have, and how do they differ from their senses in general English?
Methodology

Analytical framework
This study adopts a novel approach to the identification and analysis of PVs which combines three frameworks: 1) the corpus linguistic notion of grammatical collocations, 2) the Quirkian approach to clause structures (Quirk et al., 1985) , and 3) Frame Semantics (Fillmore, 1982) . From a corpus-linguistic perspective, PVs are nothing more than a form of grammatical collocation where an open class word (verb in this case) is followed by a closed class word (particle). Yet, the traditional approach to the retrieval of collocations used in previous research (e.g. Nesselhauf, 2003) is limited when it comes to identifying phrasal verbs because it cannot account for the variation that takes place within the clause structure and the relationship between syntactic structures and verb categories. Automatic syntactic annotations of corpora are still in their infancy and produce results with high error rates (Gries & Berez, 2017) . Thus, researchers interested in exploring lexicogrammatical phenomena at the interface with syntax have to rely on manual annotations.
This study adopts the Quirkian approach to clause structures for the syntactic analysis of the use of verbs and their related postverbal arguments. The clause structures selected for this study are derived from Quirk et al. (1985) (see Table 1 ). The target clause structures include the intransitive, copular, transitive, ditransitive and complex copular. The analysis includes both single and multi-word verbs used in these clause structures. Multi-word verbs are analysed under separate clause structures, including phrasal, prepositional, and phrasal propositional variants. This special attention is justified by the interest in delimiting the different categories of multi-word verbs as categories of grammatical verb collocations and to reveal the use of PVs as compared with other verb categories. The study explores 17 target clause structures. This allows us to gauge more accurately the proportion which PVs take up in current academic writing. As PVs are the focus of this paper, the five clause structures of PVs are placed at the top of the table (see Table 1 ).
To shed light on the senses and functions of identified PVs, Frame Semantics (Fillmore, 1982) is used for the analysis of the semantic roles of the elements involved in the clause structures (Fillmore & Baker, 2010) . The analysis also aims to investigate the use of verbs in academic writing as compared to general use. General language use is reported in the PHaVE list which is based on the BNC and the COCA (Garnier & Schmitt, 2015) . Therefore, in the current study, the senses mentioned in that list for each phrasal verbal are compared to the senses reflected in the concordance lines under investigation. Since the PHaVE list does not include phrasal prepositional verbs, dictionaries, such as the Cambridge Dictionary (http://www.cambridge.org), the Oxford English Dictionary (http://www.oed.com), and the Merriam-Webster (https://www..com Merriam-Webster) are used as references to check meanings associated with these types of phrasal verbs in general English.
Data sources
Published research articles are commonly recognised as the model of academic writing. Thus, a decision was made to investigate articles published in prominent academic journals. To represent academic writing comprehensively, ideally homogenous samples from different disciplines should be collected. However, this task was not possible within the scope of this study. Therefore, recently published research articles from the discipline of Linguistics were chosen to represent a homogeneous sample of current academic writing. The choice of the discipline was also guided by the fact that Linguistics is the discipline in which the authors of this study work as teachers and researchers. The motivation was to make contributions to teaching and research at 'home' first before exploring other academic disciplines. The main intention is to describe what types of PVs are used in different clause structures in the writing of experts in Linguistics and what meanings they assume. The results provide a model of lexico-grammatical possibilities that can be of use for novice writers in the discipline and act as benchmark data to compare the use of PVs in other academic disciplines.
The University of X's Library subscription was used to access Linguistics journals. To make the corpus as representative of the chosen discipline as possible, the sample included journals that focused on a variety of linguistics subject areas including language teaching, sociolinguistics, discourse studies as well as theoretical linguistics. Given the availability, nine English journals were selected (see Table 2 ). From each journal, 10e15 articles published from 2014 to 2016 were chosen; care was taken to include articles with both quantitative and qualitative methodologies. The selected articles were transferred from their PDF format to a.txt file. Each article's title, author(s) name and affiliation, reference list, tables and graphs were removed. The.txt files were then uploaded onto Sketch Engine and formed the Academic English Corpus (AEC). The total size of the corpus is 987,387 words.
Analytical procedures
Sketch Engine (Kilgarriff et al., 2014) was chosen for the analysis in this study. This corpus analysis tool was found most suitable for the purpose of this study because unlike other available corpus linguistics software programmes it performs an automatic tagging of the corpora.
Firstly, the most frequent 100 verbs were identified using the Word list function and then the attribute 'lempo'. This attribute is a combination of lemma and part of speech. The output provides a list of the lemma forms together with their part of speech. At the filter option, the regular expression *-v was used to limit the search to the word class of verbs. This resulted in a list of verbs lemmatised and ranked in order of frequency. The top 100 verbs were included in the study. Modal verbs were excluded because they are not lexical verbs and do not form PVs.
In the next step, the concordance lines of each of the selected 100 verbs were analysed to identify the clause structures in which the verbs were most commonly used. For verbs whose frequency was over 1000 in the AEC, a sample of 1000 concordance lines was examined. To make the sample as representative as possible, care was taken to include examples from all journals. The total token frequency of all the verbs in the AEC is 144,371 and the sum of the top 100 verbs is 94,832, which means that the study sample represents 66% of total verb frequency in the AEC.
As the focus of this paper is on PVs, the identification of PVs in the sample was further established by a measure of their dispersion across the different journals included in the AEC using Gries' (2008) DP measure. This measure provides a value that ranges from 0 to 1. A DP value of near to 0 suggests that the linguistic item under study is distributed in proportion to the size of the corpus components, whereas a value near 1 suggest unequal distribution. Some factors, such as the number of subcorpora, may result in a maximal value of the DP measure greater than 1; therefore Gries recommends the computation of the normalised value known as DP norm , which represents the maximal DP value for any cross-corpus comparison (Gries, 2008; Lijffijt & Gries, 2012) . Following the convention adopted by Liu (2011) , DP norm values were used in the current study.
Results and discussion
Phrasal verbs in the AEC
Before the analysis zooms in to discuss the use of PVs in expert academic writing, we present an overview of the clause structures and categories of verbs identified in the AEC corpus. The distribution of the 100 most frequent verbs in the AEC over the clause structures, presented in Table 3 , reveals several syntactic and verbal features of current academic writing in the discipline of Linguistics. The values under the % column in Table 3 represent the percentages as of total verb/clause structures identified.
Out of the 100 most frequently used verbs, English writers use 86 in the transitive clause structure. This shows rather unsurprisingly that the most frequently used category of clause structures in the current sample of expert academic writing in Linguistics is the transitive one. The second largest group is formed of Prepositional Type 1 verbs (75 types) suggesting that this clause structure is the second most frequently used by expert writers in our discipline. In the complex copular clause structure, English writers use 3080 tokens, thus indicating the importance of this clause structure in English academic writing in Linguistics. A large number of verbs (45 types) are used in this clause structure including make, consider, call, define and find.
More importantly and rather surprisingly, the distribution of the most frequent verbs in the AEC highlights the relevance of PVs in current expert academic writing in Linguistics. Contrary to previous claims that PVs are rare in academic writing (e.g. Biber et al., 1999; Liu, 2011 ), the analysis above shows that 49 types of verbs are used in Phrasal Type 1, 41 in Phrasal Type 2, 25 in Phrasal Prepositional Type 1, and 11 in Phrasal Prepositional Types 2 and 3. These form a total of 126 types of phrasal and phrasal prepositional verbs which account for 27% of the total verb types identified in the 100 most frequent verbs in the AEC. This total also makes PVs clause structures the group with the largest number of types as compared to the rest of the clause structures investigated (as shown in Fig. 1) . Moreover, the results highlight the relevance of including phrasal prepositional types when identifying PVs; in our study PVs constitute at least one quarter of all verb types used in academic writing. The total of PV tokens identified is 684, consisting of 321 in phrasal type 1, 252 in Phrasal Type 2, 78 in Phrasal Prepositional Type 1 and 33 in Phrasal Prepositional Types 2 and 3. The full set of PVs and their frequencies are listed in the Appendix. Compared to the token count of verbs in the other clause structures investigated, which is 41,229, PVs represent an approximate ratio of 1.66 for every 100 tokens (as shown in Fig. 2 ). This result was not anticipated and it clearly highlights the importance of PVs in current academic writing in Linguistics. It indicates a fairly high level of acceptance regarding the use of PVs contradicting previous research and general assumptions about PVs in academic domains. This result could be due to changes in the norms of academic practices following the colloquialisation trend. The usage identified in this study could also represent a stable pattern of academic writing, yet, this is difficult to establish because past research on academic writing practices largely overlooked PVs or did not investigate them as comprehensively as the present study does.
The phrasal verbs identified in the sample (listed in the Appendix) include many types that also occurred in the PHaVE and the S&AW PHaVE lists (Garnier & Schmitt, 2015; Liu & Myers, 2018) , such as go on, come up, find out. In terms of frequency, the list indicates some similarities and differences in the use of PVs in academic writing as compared to general use demonstrated in the PHaVE list. The PV go on is the most commonly used intransitive PV identified in the AEC sample and it is also the most frequent PV in the PHaVE list. The PVs take up, take on, and set up are the most frequent transitive PVs in the AEC but they come further down in the PHaVE list: take up is the 41st, take on is the 15th, and set up is the 11th. This indicates that go on is not only common in general use, but it is also frequent in academic writing, while the use of take up seems to be more associated with academic writing than general use. Considering phrasal prepositional verbs, the list shows that combinations such as come up with, move away from, made up of, and set sth apart from are common in the AEC. Table 4 presents the raw frequencies and dispersion measures for each type of PV across the 9 journals. The DP norm values indicate that Phrasal Type 2 and Phrasal Prepositional Type 1, which have very low dispersion measures (0.198 and 0.133, respectively), are evenly distributed across the Linguistics journals. The largest group, Phrasal Type 1, is less well evenly distributed, suggesting that some instances of this category occur more frequently in some journals than others, but nevertheless, the low dispersion value (0.241) indicates a relatively even distribution in the corpus. Unsurprisingly, the two PV categories with the fewest occurrences, Phrasal Prepositional Types 2 and 3, are more unevenly dispersed (0.326 and 0.543, respectively). Although DP norm values for individual verbs were found to vary considerably (from 0.146 to 1.000), the overall dispersion measure for all PVs considered together, DP norm ¼ 0.185, suggests that these verb types are nevertheless very evenly dispersed across the 9 journals. Therefore, these findings provide further evidence for PVs becoming an established feature of academic writing in mainstream Linguistics journals.
Semantic analysis of PVs in the AEC
In this section, the main senses and functions of the most frequent PVs in the AEC are discussed. This analysis focuses on the most frequent PV from each type. Special emphasis is placed on PVs whose senses demonstrate a considerable difference between academic and general use. These include: go on, take up, come up with, and made up of.
Go on (56 tokens)
This phrasal verb is commonly associated with spoken language (Liu, 2011) , and thus it is surprising to see it used so frequently in the sample of published academic writing. In the AEC, go on is the most frequently used PV in the Phrasal Type 1 clause structure and its occurrence is evenly dispersed across the journals (DP norm ¼ 0.146). According to Garnier and Schmitt (2015) , in general use, this PV has the following two main senses:
1. Happen, take place (64.5%) 2. Proceed to do or tackle something after doing something else (13%)
In the AEC, this PV is used in both senses. In 27 occurrences (48% of cases), it is used to refer to what is happening as shown in the concordance lines in Fig. 3 . It activates the semantic frame of 'Event' which involves an event, a place and time as core elements. The event is usually expressed by the question word what, as in the phrase what is going on, the place is expressed by words like the data, the interaction, or physical place, such as the classroom. Time is usually expressed through the question word when.
In 29 occurrences (52% of cases), go on is used to mean proceed. It activates the semantic frame of 'process_continue'. In most examples, a speaker (e.g. he, the interviewee) proceeds from one event to another, as illustrated in the examples in Fig. 4 . While in the PHaVE list the first sense which is 'happen' is considerably more frequent than the second sense, 'to proceed', in the AEC, the two senses seem to be used with similar frequency.
Take up (56 tokens)
The most frequent phrasal verb in the Phrasal Type 2 clause structure in the AEC is take up. This PV is commonly associated with fiction and less with academic writing (Liu, 2011) and it is relatively evenly dispersed across the AEC sub-corpora (DP norm ¼ 0.259). In general use (Garnier & Schmitt, 2015) , the most frequent senses of take up are, in order of frequency:
1. Use a particular amount of space, time or effort (25.5%) 2. Discuss or deal with (issue, idea, matter) (17.5%) 3. Starting to do a particular job or activity (10.5%) 4. Take up also has a literal meaning of 'grasping an object, often moving it from a lower to a higher position' (10%)
The first three metaphoric senses of take up are found in academic writing but in a different order of frequency. A close semantic analysis of the concordance lines of take up in the sample of English academic writing provides insights into the types of noun phrases associated with this verb and its patterns of meaning. The subjects of this PV are commonly animate, inanimate or unknown when in the passive voice. Animate subjects include writers, interviewees, subjects; pronouns, such as they, I and we; and proper nouns. Inanimate subjects include paper, article, chapter, section. The object position is often filled with words pointing to the activity of discussion including: questions, negotiations, argument, and challenge. This pattern of use is detected in 23 instances (41%) out of the total 56. It can therefore be concluded that in English academic writing the PV take up is mostly used in the second sense of discuss or deal with and what is academically taken up are nouns of argument or dispute. The subject is an arguer that takes up an argument, a question, or a negotiation as indicated in Fig. 5 . In 20 instances (36% of cases), the object position of take up is also filled with expressions such as the stance, the position, the idea. In this case, the subject is either an animate or inanimate agent that adopts a 'position' (see Fig. 6) .
These examples appear to constitute an additional sense of this verb not identified by Garnier and Schmitt (2015) , but which is clearly distinct from the sense of 'discuss or deal with' mentioned in relation to Fig. 5 .
The most frequent use of this PV in general use has the sense of 'use an amount of time or space' but this sense occurs slightly less frequently (23% of cases) in the academic sample studied here (see Fig. 7 ).
The semantic frame of 'arguer -take up -an argument' and new sense identified here as 'agent -take up -a position' are the most frequent semantic frames used with take up in this sample of expert academic writing (77% of cases). The third frame, that of 'taking up time and space', occurs slightly less frequently, while the two remaining meanings of 'starting an activity' and 'moving an object from a lower to a higher position', as identified by Garnier and Schmitt (2015) , were not attested in the AEC. This suggests that PVs in academic writing are used only in restrictive senses, do not convey all the meanings that they have in general language use and even extend to at least one further sense not identified to date in the latter context.
Come up with (10 tokens)
In general use come up with is used to mean bring forth or produce. Given the smaller category size of this PV type, it is unsurprising that the dispersion of come up with is less even across the journals analysed (DP norm ¼ 0.513). It activates the semantic frame of 'coming_up_with' which involves a cognizer who conceptualizes an invention or an idea. In the AEC, come up with also activates the same semantic frame. In all examples of its use in the Phrasal Prepositional Type 1 clause structure, the verb is used in the active voice, mostly preceded by an animate cognizer, such as we, they, you, linguist, the speakers, except for one example where the subject is inanimate frequency list. The inventions that the cognizer comes up with include products of thinking and academic engagement such as questions, interpretations, explanation, terms and understanding (see Fig. 8 ). The academic use of come up with seems to be consistent with its use in general English.
Make up of (16 tokens)
The dispersion measures for the Phrasal Prepositional Type 2 verb make up of again indicated a relatively less even distribution across the journals, given the limited size of this PV category (DP norm ¼ 0.408). In all instances, make up of is used in the passive voice with no by-phrase, thus, the agent subject is unknown. In general use, make up of means to form the whole or an amount of an entity. It activates the semantic frame of 'Creating' which involves a creator, and a created entity as core elements. The 'Creating' semantic frame also involves the mentioning of the components of which something is created as a non-core element. In this phrasal-prepositional verb make up of, the creator is not mentioned because the passive voice is used, however, the created entity is mentioned as well as the components of which it is made, as in the following examples:
The phrasal prepositional verb make up of has the same meaning, in general and academic use. However, in academic writing it is more frequently used in the passive voice (see Fig. 9 ).
The analysis of types and tokens of PVs as compared with other verb categories has highlighted their relative prominence in the sample studied suggesting that expert academic writers in Linguistics are certainly not afraid of using PVs. Because the sample included published articles from prominent journals, we can assume that the use of PVs is becoming a norm of academic literacy in our discipline and we are possibly moving away from a prescriptive attitude to PVs. Yet, as the analysis of meanings of a small sample of PVs has shown, in academic writing, PVs are used in limited and rather specific senses compared to their use in general English.
Conclusions and pedagogical implications
This study adopted a novel approach to the investigation of PVs within the context of verb complementation clause structures. Rather than the linear lexical analysis of this type of grammatical collocation based on one simple syntactic criterion (e.g. Nesselhauf, 2003) , a lexico-grammatical approach integrating the syntactic structures and semantic properties of PVs has been employed to offer more systematic and comprehensive insights into the use of PVs in academic writing by expert writers in the discipline of Linguistics.
The results show that PVs constitute a substantial proportion of verb categories in current academic writing produced by expert writers in the discipline of Linguistics (nearly 27% of all clause structures for the 100 most frequent verbs). Using an extended syntactic framework based on the Quirkian clause structures, we were able to show that phrasal prepositional verbs constitute an important proportion of PVs used in academic writing (more than 28% of the PVs identified) and that they are generally relatively evenly dispersed across mainstream academic journals of Linguistics. This emphasises the importance of expanding the analytical approach to PVs beyond two-word items.
The frequent use of PVs in academic writing in Linguistics runs counter to previous research findings on their use in formal registers which shows that PVs are uncommon (Biber et al., 1999; Liu, 2011) . This result could be an effect of a less prescriptive approach to academic writing emerging in our discipline and possibly due to the general trend of colloquialisation (Leech et al., 2009 ). The analysis of the prevalent meanings of a selection of PVs supports the findings of Liu and Myers (2018) : when used in academic writing, PVs have different senses from those used in spoken or more general language, many of which are the less frequent ones.
An important implication of our study is that novice writers in our discipline should not be afraid of using PVs in their own academic writing and could benefit from knowing that a range of PVs are acceptable. In the AEC, many phrasal verbs have high frequencies such as go on (56), take up (56), and take on (32). Some of these verbs have specific academic uses that are different from general uses and the current research revealed an additional sense of take up not previously documented in the PV studies reviewed here. Therefore, it would be very useful to expose learners to these phrasal verbs within the academic context so that they can use them appropriately in their own writing.
Our study has shown that phrasal prepositional verbs constitute a substantial proportion of the PVs identified in the sample. Interestingly, in most cases, they are used metaphorically to indicate movement of ideas and thoughts in the 'space' of the article or are employed meta-discursively to structure texts. Examples include verbs such as: move away from, come back to, and turn away from. Novice writers could benefit from being introduced to phrasal prepositional verbs; it could help them understand academic writing as a space in which ideas, concepts and beliefs are being developed, moved and shifted. All in all, we would like to encourage EAP practitioners and EAP curriculum developers to consider PVs. Yet, any instruction or teaching guidelines on PVs in academic writing would need to emphasise the differences in the ways in which PVs are used in academic writing as compared to general English.
Dictionaries, specifically online dictionaries, such as the Oxford English Dictionary and the Cambridge Dictionary, as well as corpus-based dictionaries of collocations, such as the Oxford Collocations Dictionary for students of English, are free and useful resources for learners around the world (Nesi, 2012 ). Yet, when it comes to developing academic writing, these Fig. 10 . Entry for the verb 'take' in the Oxford Collocations Dictionary. Fig. 11 . An example of an expanded dictionary entry of 'take' based on the present analysis. dictionaries are limited. For example, if a novice writer were to look up one of the lexical verbs that are commonly involved in PVs, such as set, make or take, in the Oxford Collocations Dictionary for students of English, he or she will find that the verbs set and make are not listed at all. Set is only represented as a noun and as an adjective, the form setback is included but only as a noun and there is no entry for the verb make, only an entry for makeup as a noun. The entry for the verb take includes little information about its adverbial collocations (only well and badly are considered) and some limited examples of its use with prepositions or as a phrasal verb which do not reflect the variety of multi-word combinations and senses in which the verb take is involved (see Fig. 10 ).
Therefore, it is vital for linguists and language teachers to discuss these dictionaries, criticise them and aim to improve them (Nesi, 2012) . Although dictionaries of English for academic purposes exist, such as, for example, the Oxford Learner's Dictionary of Academic English (2014), entries for verbs do not always include the full syntactic and semantic information in relation to their use in multi-word verb clause structures in academic writing. For example, while the entry for take in the above dictionary includes phrasal verbs, phrasal prepositional types are not listed. Moving away from lists presenting verbs plus one preposition and including information on how a verb is used across the different clause structures in which it occurs could assist EAP teachers, students and novice writers in tackling better the challenges of academic writing. Based on the results of this study, an improved entry for the verb take as used in academic writing may look as shown in Fig. 11 .
This study is limited to the investigation of the top 100 most frequent verbs in the discipline of Linguistics. Future research could extend the scope by including more verbs and cover different disciplines to perform a comparison across disciplines and subject areas to explore the extent to which PVs are becoming accepted more widely in academic writing. Further research could also explore novice writers' use of PVs and identify areas that need further instruction and support.
Appendix. Phrasal verbs in the AEC and their frequencies
Clause Type
Examples Phrasal Type 1 go on 56 go up 6 set off 3 come through 1 come in 26 go down 5 turn out 3 come down 1 move on 25 get up 5 move back 3 refer backwards 1 come out 19 turn up 5 speak out 2 go further 1 come about 18 begin with 5 speak back 2 go forth 1 go back 16 show up 4 speak up 2 go over 1 come across 15 take over 4 come up 2 go along 1 set out 13 go through 4 go off 2 go around 1 come together 9 go away 4 go forward 2 go about 1 play out 9 take off 3 get on 2 get along 1 go out 8 come back 3 get by 2 get back 7 come on 3 set up 2 move forward 7 go by 3 move around 2 Phrasal Type 2 take up 56 get in 3 take forward 2 set forth 1 take on 32 get out 3 take in 2 take aback 1 set up 31 turn off 3 turn back 2 think over 1 make up 21 turn up 3 call out 1 turn down 1 find out 17 draw up 2 get across 1 turn on 1 set out 13 move away 2 get through 1 turn round 1 work out 12 set apart 2 give away 1 write down 1 take over 9 set aside 2 give in 1 write out 1 start off 5 set off 2 give up 1 follow up 4 show off 2 lead on 1 start out 4 take away 2 mark out 1 phrasal Prepositional Type 1 come up with 10 develop out of 3 start out with 3 get up to 1 move away from 7 get on with 3 write back to 3 go up to 1 come back to 5 go out of 3 come out with 2 move along with 1 go along with 5 lead up to 3 come up against 2 begin out of 1 follow up on 4 look back at 3 get down with 2 look forward to 4 look up at 3 get away with 1 refer back to 4 start off with 3 get out of 1 Phrasal Prepositional Type 2 made up of 16 follow sth up with 2 set sth apart from the views 1 take sth out of its context 1 turn sth away from 2 lead sth away from 1 Phrasal Prepositional Type 3 set sb/sth apart from 4 take sb out of 2 take sb away from 1 give oneself up to 1 get sth/sb back on 2
